Bladder-Drained Pancreas Transplantation: Urothelial Innate Defenses and Urinary Track Infection Susceptibility.
Pancreas transplantation restores insulin secretion in type 1 diabetes mellitus. The graft also produces exocrine secretions that can be drained enterically (enteric drainage [ED]) or via the bladder (bladder drainage [BD]). We suggest that in BD transplants, such secretions destroy bladder innate immunity, specifically host defense peptides/proteins (HDPs), which increases patient susceptibility to recurrent urinary tract infections (rUTIs). BD and ED patient records were reviewed retrospectively for UTIs. Urine samples from ED and BD transplant recipients were analyzed for pH, the HDPs β-defensin 2 (HBD2) and lipocalin-2, and amylase concentrations. In vitro, bacterial growth curves and antimicrobial assays were used to evaluate the effects of pH, HBD2, and HBD2 + pancreatic digestive enzymes (pancreatin) on uropathogenic Escherichia coli (UPEC) survival and growth. Urinalysis revealed a significant difference in pH between the BD and ED cohorts (7.2 ± 0.8 versus 6.7 ± 0.8; P = 0.012). Urinary HDPs were measured and BD, but not ED, lipocalin-2 concentrations were significantly decreased compared with those of diabetics awaiting transplant (P < 0.05). In vitro, an alkaline environment, pH 8.0, concomitant with the urine of the patient who underwent BD transplantation, significantly reduced UPEC growth (P < 0.05); addition of pancreatin to the growth medium was associated with a significant increase (P < 0.001) in growth rate. Antimicrobial data suggested significant UPEC killing in the presence of HBD2 (P < 0.01), but not in the presence of HBD2 + pancreatin (>12,500 amylase units). These in vivo and in vitro data suggest that BD pancreatic exocrine secretions inactivate the bladder innate defenses, which facilitate UPEC growth and underpins the increased susceptibility of patients who underwent BD pancreas transplantation to rUTIs.